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Abstract
%DVHGRQ WKHPRQWKO\GDWD VHW IURP -DQXDU\ WR0D\ WKLV
SDSHUDSSOLHVD9$5PRGHODQG WZR WLPHYDU\LQJFRHIILFLHQWPRGHOV WR
DQDO\]HWHUPVWUXFWXUHLQGU\EXONIUHLJKWPDUNHW7KHUHVXOWLQJWKUHHPDLQ
HPSLULFDO¿QGLQJVDUHDVIROORZV7KHUHVSRQVHRIORQJWHUPUDWHWRVKRUW
WHUPVWUXFWXUDO VKRFN LV UHODWLYHO\ VPDOO DQGQRW VWDWLVWLFDOO\ VLJQLILFDQW
EXW WKH UHVSRQVHRIVKRUWWHUPUDWH WR ORQJWHUPVWUXFWXUDO VKRFN LV ODUJH
DQG VWDWLVWLFDOO\ VLJQLILFDQW &RPSDUHGZLWK WKHSUHVXPSWLRQ WKDW LQ
EDFNZDUGDWLRQWKHVKRUWWHUPUDWH LV LQFOLQHGWRGHFUHDVHEXW WKHORQJWHUP
UDWHWRLQFUHDVHEXWLQFRQWDQJRWKHRSSRVLWHSUHVVXUHZRXOGIXQFWLRQWKHUH
LVODFNRIHYLGHQFHIRUWKHVWDEOHDGMXVWPHQWVSHHGLQERWKHTXDWLRQVIRUWKH
VKRUWDQGORQJWHUPIUHLJKWUDWH:KHQWKHPDUNHWLVUHODWLYHO\DERYHWKH
QRUPDO OHYHOPRUHEDFNZDUGDWLRQ WKHHIIHFWRI WKH LPSOLHGIRUZDUGWLPH
FKDUWHU,)7&UDWHRQWKHDFWXDO7&UDWHEHFRPHVODUJHU:KHQSUHGLFWLQJWKH
IXWXUH7&UDWHEDVHGRQ,)7&UDWHLWUHFRPPHQGVJLYLQJPRUHZHLJKWWRWKH
,)7&UDWHLQEDFNZDUGDWLRQWKDQLQFRQWDQJR
.H\:RUGV'U\%XON)UHLJKW0DUNHW7HUP6WUXFWXUH9HFWRU$XWRUHJUHVVLRQ
9$57LPH9DU\LQJ&RHI¿FLHQW0RGHO
&RS\ULJKW7KH.RUHDQ$VVRFLDWLRQRI6KLSSLQJDQG/RJLVWLFV,QF3URGXFWLRQDQGKRVWLQJE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH.RUHDQ$VVRFLDWLRQRI6KLSSLQJDQG/RJLVWLFV,QF
$QHDUO\YHUVLRQRI WKLVSDSHUZDVSUHVHQWHGDQGFLUFXODWHGDW,QWHUQDWLRQDO&RQIHUHQFHRI$VLDQ6KLSSLQJDQG/RJLVWLFV
,&$6/RUJDQL]HGE\WKH.RUHDQ$VVRFLDWLRQRI6KLSSLQJDQG/RJLVWLFVKHOGDW<HRVX(;32-XO\7KHDXWKRU
JUHDWO\DSSUHFLDWHV3URI&KDQJMLQ.LPIRUKLVLQYDOXDEOHLQVWUXFWLRQRIWLPHVHULHVDQDO\VLVGXULQJWKHDXWKRU¶VHGXFDWLRQSHULRG
,DOVRWKDQN'U*XQZRR/HHDQGWKHWKUHHDQRQ\PRXVUHIHUHHVIRUWKHLUYHU\YDOXDEOHFRPPHQWV+RZHYHUWKHYLHZVH[SUHVVHGLQ
WKLVSDSHUGRQRWUHÀHFWWKHRI¿FLDOSRVLWLRQRI.RUHD0DULWLPH,QVWLWXWHDQGWKHDXWKRULVUHVSRQVLEOHIRUWKHUHPDLQLQJHUURUV
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I. Introduction 
$VPHQWLRQHGE\6WRSIRUGVKLSRZQHUVDQGVKLSSHUVQHJRWLDWHWRHVWDEOLVK
DIUHLJKWUDWHRUSULFHZKLFKUHIOHFWV WKHEDODQFHRIVKLSVRUVXSSO\DQG
FDUJRHV RUGHPDQGDYDLODEOH LQ WKHPDUNHW7KDW LV WKH IUHLJKW UDWH LV
GHWHUPLQHGE\EDODQFLQJWKHGHPDQGDQGVXSSO\LQWKHUHOHYDQWPDUNHW$V
LPSOLHGE\HI¿FLHQWPDUNHWK\SRWKHVLV(0+WKHIUHLJKWUDWHDVDSULFHIXOO\
UHIOHFWVDYDLODEOH LQIRUPDWLRQVXFKDVVKLSVXSSO\DQGFDUJRWUDQVSRUWDWLRQ
GHPDQG
5HJDUGLQJWKLVLPSRUWDQFHRIIUHLJKWUDWHZKLOHLQYHVWLJDWLQJLWVGHWHUPLQDWLRQ
PHFKDQLVPXVLQJWKHVXSSO\DQGGHPDQGYDULDEOHVLVPHDQLQJIXOXQGHUVWDQGLQJ
LWVRZQG\QDPLFSURSHUWLHVXVLQJWKHDWKHRUHWLFDOWLPHVHULHVPRGHOVLVDOVR
XVHIXOIRUWKHUHOHYDQWPDUNHWSDUWLFLSDQWV
)RUH[DPSOHLIZHKDYHULJRURXVGDWDVHWZLWKWLPHVHULHV¶IHDWXUHVWKHQZH
FRXOGDQDO\]HWKHEHKDYLRUSDWWHUQWRREWDLQPHDQLQJIXOLQIRUPDWLRQ8VXDOO\
LQHFRQRPHWULFVWKHK\SRWKHVLVLVFRQVWUXFWHGDQGWKHQLW LVWHVWHGXVLQJWKH
GDWDVHW WR LQIHU WKHEHKDYLRUSDWWHUQ+RZHYHU LQVWHDGRI WHVWLQJ WKHQXOO
K\SRWKHVLVXVLQJWKHZKROHVDPSOHLQWKHFRQVWDQWSDUDPHWHUPRGHOZHFRXOG
WKLQNWKDWWKHUHOHYDQWK\SRWKHVLVRUHFRQRPLFWKHRU\KROGVDWVRPHSRLQWVLQ
WLPHEXWQRWRWKHUV
8QGHU WKLVNLQGRISUDJPDWLFYLHZ WKLVSDSHUDLPVWRGHULYHVRPHXVHIXO
LQIRUPDWLRQ IURP WKH IUHLJKWDQG WLPHFKDUWHUGU\EXONPDUNHWV)RU WKLV
SXUSRVHWKLVSDSHUXVHVWKH9$5PRGHODQGWLPHYDU\LQJFRHI¿FLHQWPRGHO
LQSDUWLFXODU7KHVHPRGHOVFRXOGEHFRQVLGHUHGDVD OHQV WKDWSURFHVVHV
WKHLQIRUPDWLRQE\DIRUPDOFRQVWUXFWLRQ7KHUHDUHVRPHUDWLRQDOHVIRU WKH
XVHRI WLPHYDU\LQJFRHIILFLHQWPRGHO$VDUJXHGE\(QJOHDQG:DWVRQ
IRUH[DPSOHGXHWREHKDYLRUDOPRWLYDWLRQXQREVHUYHGFDXVHVDQG
PRGHOPLVVSHFLILFDWLRQ WKHHVWLPDWHGFRHIILFLHQWVFDQYDU\E\WLPH7KHVH
SRVVLELOLWLHVDUHPDLQFRQFHUQV LQ WKHDQDO\VLVRI VKLSSLQJPDUNHW7KXV
WKHLQYHVWLJDWLRQRI WKHEHKDYLRU LQWKHVKLSSLQJPDUNHWXVLQJWLPHYDU\LQJ
FRHI¿FLHQWPRGHOZRXOGEHKLJKO\UHFRPPHQGHG
$FFRUGLQJWR6WRSIRUG WKHHTXLOLEULXPSURFHVVFDQEHFODVVLILHG LQWR WKUHHFDWHJRULHV LHPRPHQWDU\VKRUWUXQDQG
ORQJUXQHTXLOLEULXPV,WLVWKHPRPHQWDU\VSRWPDUNHWWKDWVKLSRZQHUVDQGFKDUWHUHUVGHDOZLWKGD\E\GD\EXWLQWKHORQJUXQ
HTXLOLEULXPVKLSRZQHUVGHFLGHWRRUGHUQHZVKLSVRUVFUDSROGHUVKLSV7KHVKRUWUXQHTXLOLEULXPOLHVLQWKHPLGGOHEHWZHHQWKHVH
WZRH[WUHPHFDVHV,QWKLVSDSHUWKHVSRWPDUNHWZRXOGEHORQJWRWKHPRPHQWDU\RQHDQGWKHPRQWK\HDUDQG\HDUFKDUWHU
UDWHVEHORQJWRWKHVKRUWUXQRQH6HHSSRI,ELG
$PRQJRWKHUVIRUWKHHI¿FLHQWPDUNHWK\SRWKHVLVVHH)DPD
)RUH[DPSOH.RRS/HRQ*RQ]DOH]DQG6WUDFKDQVKRZWKDWWKHVRFDOOHG)LVKHUHIIHFWKROGVDWVRPHSRLQWVLQWLPHEXWQRW
RWKHUVE\XVLQJWLPHYDU\LQJSDUDPHWHU9$5PRGHOLQWKH%D\HVLDQIUDPHZRUNEDVHGRQWKH8.TXDUWHUO\GDWDVHW
(QJOHDQG:DWVRQ
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3DUWLFXODUO\ WKLVSDSHU IRFXVHVRQ WKH WHUPVWUXFWXUHRIGU\EXONIUHLJKW
PDUNHW IRU WKH IROORZLQJ UHDVRQ$VZHOO NQRZQDQG VXJJHVWHG LQ WKH
VHFWLRQ,, WKH WHUPVWUXFWXUHFRXOGFRQWDLQVRPHPHDQLQJIXO LQIRUPDWLRQ
IRUH[DPSOH WKHHTXLOLEULXPH[SHFWDWLRQRI WKHPDUNHWSDUWLFLSDQWVRU WKH
SURSDJDWLRQPHFKDQLVPRIVRPHVWUXFWXUDOVKRFNV
7KHQH[WVHFWLRQZLOOUHYLHZWKHUHOHYDQWOLWHUDWXUH7KHVHFWLRQ,,,VXJJHVWV
WKHWKUHHHPSLULFDOTXHVWLRQVIRUWKLVVWXG\DQGWKHQWKHGDWDVHWLVH[SODLQHG
7KHVHFWLRQ,9VKRZVWKHHPSLULFDOUHVXOWVIRUWKHJLYHQTXHVWLRQVDQGWKHLU
LQWHUSUHWDWLRQVDUHSURYLGHG7KH¿QDOVHFWLRQVXPPDUL]HVWKHUHVHDUFKUHVXOWV
DQGVXJJHVWVDQLPSRUWDQWIXWXUHUHVHDUFKWRSLF
II. Literature Review 
,Q WKLV VHFWLRQRI OLWHUDWXUH UHYLHZZHFRQVLGHU VWUDQGVRI UHOHYDQW
UHVHDUFKUHVXOWVZKLFKDUHWHUPVWUXFWXUHLQWKHGU\EXONIUHLJKWPDUNHWV
XQELDVHGQHVVRUIRUHFDVWLQJSHUIRUPDQFHRILPSOLHGIRUZDUGWLPHFKDUWHU
,)7&UDWHDQGIRUZDUGIUHLJKWDJUHHPHQW))$DSSOLFDWLRQRI.DOPDQ
¿OWHULQVKLSSLQJHFRQRPLFV9$5DQDO\VLVLQVKLSSLQJVHFWRUDQGWLPH
YDU\LQJFRLQWHJUDWLRQDSSURDFK
1. Term Structure in the Dry Bulk Freight Markets
,Q WKH OLWHUDWXUHRIVKLSSLQJHFRQRPLFV WKHUHKDYHEHHQVRPHHIIRUWV WR
LQYHVWLJDWHWKHWHUPVWUXFWXUHRIIUHLJKWRUWLPHFKDUWHUUDWHV$PRQJRWKHUV
ZHUHYLHZRQO\WKHWZRIROORZLQJSDSHUVEHFDXVHWKHVHDUHGLUHFWO\UHODWHG
ZLWKWKHHPSLULFDODQDO\VLVRIWKLVSDSHU
.DYXVVDQRVDQG$OL]DGHKFRQVLGHUWKHWHVWVIRUWKHH[SHFWDWLRQVK\SRWKHVLV
RI WKH WHUPVWUXFWXUH(+76LQ WKHGU\EXONIUHLJKWPDUNHWV IRUH[DPSOH
&DSHVL]H3DQDPD[+DQG\VL]HPDUNHWVXVLQJWKHPRQWKO\VSRW\HDUDQG
\HDUFKDUWHUUDWHVIURP-DQXDU\WR$XJXVWZLWKWKHVDPSOHVL]H
RI2YHUDOOWKH\FRQFOXGHWKDWWKHHPSLULFDOUHVXOWVIURPWKHFRQVLGHUHG
7KLVOLWHUDWXUHUHYLHZLVSDUWO\EDVHGRQ.R
7KHVXEWLWOHVOHDGLQJWRWKHUHYLHZHGOLWHUDWXUHDUHRQO\DERXWWKHPDLQWRSLFQRWWKHH[FOXVLYHGHVFULSWLYHTXDOL¿HUV
7KHHDUOLHUH[DPSOHVDUH=DQQHWRV*OHQ2ZHQDQGYDQGHU0HHU+DOHDQG9DQDJV%HUJ$QGUHDVVHQ
9HHQVWUD
7KLVSDSHUIRFXVHVRQGHULYLQJVRPHXVHIXOLQIRUPDWLRQIURPWKHWHUPVWUXFWXUHRIGU\EXONIUHLJKWPDUNHW+RZHYHULQOLWHUDWXUH
WKHUHKDYHEHHQPDQ\HIIRUWVWRXQGHUVWDQGWKHG\QDPLFSURSHUWLHVRIWKHULVNSUHPLXPLQEXONVKLSSLQJPDUNHWV)RUH[DPSOH
VHH$GODQGDQG&XOOLQDQH:ULJKWDQG:ULJKW,QSDUWLFXODU$GODQGDQG-LDLQYHVWLJDWHWKHSURSHUW\RI
WLPHYDU\LQJFKDUWHUPDUNHWGHIDXOWULVN
.DYXVVDQRVDQG$OL]DGHK
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VDPSOHGRQRWVXSSRUW(+76DQGLWVIDLOXUHFDQEHDWWULEXWHGWRVKLSRZQHUV¶
SHUFHSWLRQVRIULVNUHJDUGLQJWKHLUGHFLVLRQWRRSHUDWHLQVSRWRUWLPHFKDUWHU
PDUNHWVZKLFK LV IRXQG WRYDU\SURSRUWLRQDOO\ZLWK WKHYRODWLOLW\RI WKH
H[FHVVUHWXUQEHWZHHQWKHVSRWDQGWLPHFKDUWHUUDWHV7KLVPHDQVWKDWWKHUH
H[LVWWKHQHJDWLYHWLPHYDU\LQJULVNSUHPLXPVLQWKHIRUPDWLRQRISHULRGUDWHV
VRLWLVWKHRSSRVLWHRIPRQH\PDUNHWVLQZKLFKVKRUWWHUPUDWHVDUHWKRXJKW
WREHPRUHVHFXUH ,QDGGLWLRQ LQYHVWRUVDUHUHZDUGHGZKHQWDNLQJULVN LQ
LQYHVWLQJORQJWHUPILQDQFLDO LQVWUXPHQWV)RU WKHVHDQDO\VHV WKH\HPSOR\
WKH9$59HFWRU$XWRUHJUHVVLRQLQFOXGLQJ9(&09HFWRU(UURU&RUUHFWLRQ
0RGHOSHUIHFW IRUHVLJKW VSUHDG(*$5&+0([SRQHQWLDO*HQHUDOL]HG
$XWRUHJUHVVLYH&RQGLWLRQDO+HWHURVFHGDVWLFLW\LQWKH0HDQDSSURDFKHV
$OL]DGHKDQG1RPLNRV LQYHVWLJDWH WKHHIIHFWRI WKH WHUPVWUXFWXUHRQ
WKH WLPHYDU\LQJYRODWLOLW\RIGU\EXONDQGWDQNHUIUHLJKWPDUNHWVE\XVLQJ
1HOVRQ¶V(*$5&+PRGHO%DVHGRQ WKHZHHNO\VDPSOH IURP-DQXDU\
WR6HSWHPEHUZLWKWKHVDPSOHVL]HRIWKH\VKRZWKDWWKHUH
LVDVWDWLVWLFDOO\VLJQL¿FDQWUHODWLRQVKLSEHWZHHQWKHWHUPVWUXFWXUHDQGWLPH
YDU\LQJYRODWLOLW\,QSDUWLFXODUE\LQVHUWLQJDFXELFIXQFWLRQRIWKHVORSHRI
WHUPVWUXFWXUHLQWRWKHFRQGLWLRQDOYDULDQFH WKH\VKRZWKDW WKHIUHLJKWUDWH
YRODWLOLW\LQFUHDVHVLQDEDFNZDUGDWLRQPDUNHWDQGGHFUHDVHVZKHQWKHPDUNHW
LVLQFRQWDQJR
2. Unbiasedness or Forecasting Performance of IFTC and FFA
$OL]DGHK$GODQGDQG.RHNHEDNNHUH[DPLQHZKHWKHUWKHPRQWKLPSOLHG
IRUZDUGWLPHFKDUWHUUDWHLVDQXQELDVHGSUHGLFWRURIIXWXUH7&UDWHV7KHGDWD
VHWLVZHHNO\DQGLWVVDPSOHSHULRGLV-DQXDU\WR-XQHDQGWKH
FRQVLGHUHGVKLSVL]HVDUH&DSHVL]H':73DQDPD[
':7DQG+DQG\PD[':7$VRQHRIWKHWHVWVRIXQELDVHGQHVV
WKHFRLQWHJUDWLRQDSSURDFKUHTXLUHVWKDWWKH,)7&DWPRQWKHDUO\WLPHDQG
SUHVHQW7&VKRXOGEHFRLQWHJUDWHG$FFRUGLQJWRWKHLUWHVWUHVXOWVZHFDQQRW
UHMHFWWKHFRLQWHJUDWLRQUHODWLRQVKLSDWDQ\VLJQL¿FDQFHOHYHO
.DYXVVDQRV9LVYLNLVDQG0HQDFKRI FRQVLGHU WKHXQELDVHGQHVV LQ WKH
$OL]DGHKDQG1RPLNRV
1HOVRQ
,WVKRXOGEHQRWHGWKDWWKHVRXUFHDQGNLQGVRIWKLVVDPSOHRIGU\EXONPDUNHWDUHWKHVDPHDVWKRVHRIWKLVSDSHU+RZHYHULQ
FRQWUDVWWKHIUHTXHQF\RIWKLVSDSHULVPRQWKO\
5HJDUGLQJ))$PDUNHW LWVKRXOGEHQRWHG WKDWEDVHGRQ%HVVHPELQGHUDQG/HPPRQ7H]XNDHWDOGHULYHDQ
HTXLOLEULXPVSRWSULFHSURFHVVDQGIRUZDUGFXUYHVLQDVKLSSLQJIUHLJKWPDUNHWZKHUHVKLSRZQHUVFKDUWHUHUVDQGVSHFXODWRUVDUH
QRQKRPRJHQHRXV
$OL]DGHK$GODQGDQG.RHNHEDNNHU
.DYXVVDQRV9LVYLNLVDQG0HQDFKRI
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IRUZDUGIUHLJKWPDUNHW7KHLUGDWDVHWFRQVLVWVRIPRQWKO\))$DQGVSRWUDWHV
7KHVDPSOHSHULRGLVWR7KHFRQVLGHUHGURXWHVDUH3DQDPD[
$DQG$$FFRUGLQJWRWKHLUUHVXOWVEDVHGRQFRLQWHJUDWLRQWHVWVIRU
WKHRQHDQGWZRPRQWKV))$SULFHVDQGIRUURXWHDQG$WKUHHPRQWKV
))$SULFHV WKHXQELDVHGQHVVK\SRWKHVLVFDQQRWEHUHMHFWHGDWFRQYHQWLRQDO
OHYHOVRIVLJQL¿FDQFH6RIRUWKHLQYHVWLJDWHGURXWHVDQGPDWXULWLHVIRUZKLFK
WKHXQELDVHGQHVVKROGVPDUNHWDJHQWVFDQXVHWKH))$SULFHVDV LQGLFDWRUV
RI WKHIXWXUHFRXUVHRIVSRWSULFHV LQRUGHU WRJXLGH WKHLUSK\VLFDOPDUNHW
GHFLVLRQV
3. Application of Kalman Filter in Shipping Economics 
&KXQJDQG+DFRQVLGHU WKHGHWHUPLQDWLRQPHFKDQLVPRI%',XVLQJWKH
&KLQD¶V LURQ LPSRUW GLUHFWVKLSSLQJGHPDQGPRQWK(XURGROODU LQWHUHVW
UDWHSUR[\IRUWKHLQWHUQDWLRQDOILQDQFLDOFRQGLWLRQZKLFKFDQLQIOXHQFHWKH
JOREDOPDFURHFRQRPLFF\FOHVDQG86LQGXVWU\VWRFNSULFHLQGH[ZKHWKHU
86 HFRQRP\ LV LQ WKHSKDVHV LQERRPRU UHFHVVLRQ3DUWLFXODUO\ IRU
LQYHVWLJDWLQJWKHVWUXFWXUDOFKDQJHVLQWKHUHODWLRQVKLSEHWZHHQWKH%',DQGWKH
DIRUHPHQWLRQHGWKUHHH[SODQDWRU\YDULDEOHVWKH\HPSOR\WKH.DOPDQ¿OWHU
)LUVW.RDQDO\]HVWKHG\QDPLFVRIGU\EXONIUHLJKWPDUNHWXVLQJWKHLQGLFHV
SXEOLVKHGE\WKH%DOWLF([FKDQJH)RUVKRZLQJWKHSRVVLELOLW\WKDWDVDVLPSOH
DYHUDJH%',RFFDVLRQDOO\RYHURUXQGHUVWDWHVWKHVWDWXVRIJOREDOGU\EXON
IUHLJKWPDUNHWKHDGRSWVVRFDOOHGFRPPRQVWRFKDVWLFWUHQGPRGHO)RUWKH
HVWLPDWLRQRIWKLVPRGHOKHDSSOLHVWKHVWDWHVSDFHPRGHOZLWK.DOPDQILOWHU
6HFRQG.RDOVRDQDO\]HVWKHG\QDPLFVRIGU\EXONIUHLJKWPDUNHWXVLQJWKH
LQGLFHVSXEOLVKHGE\WKH%DOWLF([FKDQJHEDVHGRQWKHFKDQJHYDULDEOHQRWWKH
OHYHOYDULDEOH:KHQFRPSDUHGWRFRPPRQVWRFKDVWLFPRGHOKHXVHVDG\QDPLF
IDFWRUPRGHOIRULQYHVWLJDWLQJWKHV\QFKURQLFLW\DQGLGLRV\QFUDV\RIWKHUHOHYDQW
LQGLFHVDQGDOVRDGRSWVWKH.DOPDQ¿OWHUIRUWKHHVWLPDWLRQRIWKHPRGHO
4. VAR Analysis in Shipping Sector 
5LP.LPDQG.R DQDO\]H WKHG\QDPLF LQWHUUHODWLRQVKLS DPRQJ WKH
GHPDQGVXSSO\DQGIUHLJKW UDWHYDULDEOHV LQ WKHGU\EXONPDUNHW)RU WKH
HPSLULFDOWRRO WKH\XVHDUHFXUVLYH9$5PRGHO7KHGDWDVHW LQFOXGHV%',
&KXQJDQG+D
.RD
.RE
5LP.LPDQG.R
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FDUJRYROXPHDQGÀHHWFDSDFLW\8VLQJWKH9$5DQDO\VLV.RDQDO\]HVWKH
FKDQJHRIWKHG\QDPLFVRIGU\EXONPDUNHWEHIRUHDQGDIWHUWKHJOREDO
ILQDQFLDOFULVLVE\XVLQJ WKHGDWDVHWZKLFK LVVLPLODU WR WKDWRI WKLVSDSHU
3DUWLFXODUO\DFFRUGLQJ WR WKH UHVXOWVRIVRFDOOHG µFRXQWHUIDFWXDODQDO\VLV
ZLWK9$5¶ WKHPDLQ IDFWRU IRU WKHYRODWLOLW\ UHGXFWLRQ LQ WKUHHGU\EXON
IUHLJKWPDUNHWVLVWKHUHGXFWLRQRIWKHVKRFNLWVHOIEXWWKHPDLQIDFWRUIRUWKH
YRODWLOLW\LQFUHDVHLQRWKHUPDUNHWVLVWKHLQFUHDVHRIWKHVKRFNSHUVLVWHQFH
RUVKRFNSURSDJDWLRQPHFKDQLVPH[FHSWRQHFDVH
9HHQVWUDDQG+DUDODPELGHVGHDOZLWKIRUHFDVWLQJVHDERUQHWUDGHÀRZVE\
DSSO\LQJPXOWLYDULDWHDXWRUHJUHVVLYHWLPHVHULHVPRGHOVIRUH[DPSOH9$5
DQG9(&PRGHOV9HHQVWUDDQG)UDQVHVDSSOLHV9(&PRGHOWRIRUHFDVWLQJ
WKHIUHLJKWUDWHVRI&DSHVL]HDQG3DQDPD[VKLSV7KH\DUJXHWKDWWKHIDFWWKDW
WKHVSHFL¿FDWLRQRIWKHORQJWHUPUHODWLRQVKLSVGH¿QHGLQWKH9(&PRGHOGRHV
QRWLPSURYHWKHDFFXUDF\RIVKRUWRUORQJWHUPIRUHFDVWVFDQEHLQWHUSUHWHG
DVDFRUURERUDWLRQRIWKHHI¿FLHQWPDUNHWK\SRWKHVLV
5. Time-Varying Cointegration Approach
,QUHDOLW\PDQ\RIWLPHVHULHVGDWDVHHPWREHQRQVWDWLRQDU\,QHFRQRPHWULF
OLWHUDWXUHIRULQYHVWLJDWLQJWKHUHODWLRQVKLSVDPRQJWKHVHQRQVWDWLRQDU\OHYHO
YDULDEOHVQRWFKDQJHRQHV WKHFRLQWHJUDWLRQDQDO\VLVKDVEHHQGHYHORSHG
:KLOHDWKHRUHWLFDOFRLQWHJUDWLRQUHODWLRQVKLSVHHPVWRH[LVWPDQ\UHVHDUFKHUV
IDFH D ORWRI HYLGHQFHV IRU WKH DEVHQFHRI FRLQWHJUDWLRQ LQ WKH UHOHYDQW
HFRQRPLFYDULDEOHV2ZLQJWRWKLVIDLOXUHVRPHDOWHUQDWLYHDSSURDFKHVVXFK
DVWLPHYDU\LQJFRLQWHJUDWLRQPRGHOKDYHHPHUJHG
3DUNDQG+DKQXVHWKH)RXULHUÀH[LEOHIRUPWRHVWLPDWHWKHVPRRWKWLPH
YDU\LQJFRHIILFLHQWVQRQSDUDPHWULFDOO\ ,QRUGHU WR LOOXVWUDWH WKHSUDFWLFDO
UHOHYDQF\RIWKHLUPRGHOWKH\FRQVLGHUWKH86DXWRPRELOHGHPDQGIXQFWLRQ
$FFRUGLQJ WR WKHLU WHVW UHVXOWV WKHFRLQWHJUDWHGPRGHOZLWK WLPHYDU\LQJ
FRHI¿FLHQWLVVWURQJO\VXSSRUWHGE\WKHGDWD%LHUHQVDQG0DUWLQVSURSRVHD
SDUDPHWULFWLPHYDU\LQJFRLQWHJUDWLRQPRGHOE\DSSUR[LPDWLQJWKHG\QDPLFV
RIFRLQWHJUDWLRQWLPHYDULDWLRQDVRUWKRJRQDO&KHE\VKHYWLPHSRO\QRPLDOV
.RE
9HHQVWUDDQG+DUDODPELGHV
9HHQVWUDDQG)UDQVHV
%HFDXVHWKHDQDO\VLVRIXQELDVHGQHVVRI,)7&RIWKLVSDSHULVFRQFHUQHGZLWKQRQVWDWLRQDU\YDULDEOHVDQGGHDOVZLWKWLPHYDU\LQJ
FRHI¿FLHQWLWVKRXOGEHXQGHUVWRRGLQWKHWLPHYDU\LQJFRLQWHJUDWLRQPRGHO+RZHYHULQVWHDGRIXVLQJVRPHVPRRWKHYROXWLRQ
PRGHORIFRLQWHJUDWLRQUHODWLRQVKLSWKLVSDSHUDGRSWVDUDQGRPZDONG\QDPLFVIRUWKHFRLQWHJUDWLRQUHODWLRQVKLS
3DUNDQG+DKQ
%LHUHQVDQG0DUWLQV
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7KH\DOVRSUHVXPHDVPRRWKWLPHWUDQVLWLRQRIWKHFRLQWHJUDWLQJYHFWRUV$VDQ
LQWHUHVWLQJHPSLULFDOUHVHDUFK3DUNDQG.LPDSSO\WKHVHWZRFRLQWHJUDWLRQ
PRGHOV WR WHVW WKHFRQVWDQWFRLQWHJUDWLRQQXOOK\SRWKHVLVDJDLQVW WKH WLPH
YDU\LQJFRLQWHJUDWLRQEHWZHHQWKHDJJUHJDWHGLYLGHQGVDQGVWRFNSULFHV
6. Contribution of This Paper
7KHQRWDEOHGLIIHUHQWLDWHGFRQWULEXWLRQRI WKLVSDSHU IURP WKHSUHYLRXV
OLWHUDWXUHLVWKDWLWUDLVHVWKUHHQHZHPSLULFDOTXHVWLRQVDQGE\H[SDQGLQJWKH
GDWDVHWZKLFKLQFOXGHVWKHSRVWFULVLVSHULRGSURYLGHV WKHLPSRUWDQW
LQIRUPDWLRQSDUWLFXODUO\IRUPDUNHWSDUWLFLSDQWV)XUWKHUPRUHWKHDSSOLFDWLRQ
RIWLPHYDU\LQJFRHI¿FLHQWPRGHOWRVKLSSLQJPDUNHWZLOOH[SDQGWKH¿HOGV
ZKHUHWLPHVHULHVDQDO\VLVDQGWLPHYDU\LQJSDUDPHWHUPRGHODUHXVHG
III. Empirical Questions and Data Set
1. Empirical Questions 
1) Impulse-Response Analysis of Short-Term and Long-Term Shocks
,Q WKHGU\EXONIUHLJKWPDUNHWVKLSRZQHUVDQGFKDUWHUHUVFDQFKRRVH WKH
FRQWUDFW WLPHRIDFKDUWHUSDUW\ ,Q WKHSURFHVVRI WKLVFKRLFH WKH\VKRXOG
FRQVLGHUDOOWKHLQIRUPDWLRQRQWKHFRQGLWLRQRIVKLSVXSSO\DQGFDUJRGHPDQG
DYDLODEOHDWWKDWWLPH6XSSRVHWKDWWKHUHDUHWZRNLQGVRIVKRFNV2QHLVWKH
VKRFNZKLFKSHUVLVWVRQO\IRUDVKRUWSHULRGDQGWKHRWKHULVWKHVKRFNZKLFK
SHUVLVWVIRUDORQJSHULRG)RUH[DPSOHWKHVHDVRQDOGHPDQGVKRFNZRXOG
EHORQJWRWKHIRUPHUVKRFNDQGWKHERRPLQWKHKRXVHFRQVWUXFWLRQLQGXVWU\
RUPRUHLQYHVWPHQWSODQIRULQIUDVWUXFWXUHZRXOGEHORQJWRWKHODWWHUVKRFN
+RZHYHU WKHVHVKRFNVFRXOGEHDVVXPHGWRRFFXUUDQGRPO\RYHU WKH WLPH
WUDFN
,I WKHVHDUJXPHQWVDUHDFFHSWDEOH LQ WKHUHDODVSHFWZHFRXOGDQDO\]H LW
XVLQJDUHFXUVLYH9$5PRGHOLQWKHIROORZLQJZD\
3DUNDQG.LP
)RUDUHOHYDQWPRGHOVHHSRI.DYXVVDQRVDQG$OL]DGHKZKLFKXVHVD9(&0+RZHYHUIRUWKHLPSXOVHUHVSRQVH
DQDO\VLVWKLVSDSHUXVHVD9$5PRGHORIOHYHOYDULDEOHZLWKRXWHUURUFRUUHFWLRQWHUPZKLFKGRHVQRWFKDQJHWKHNH\UHVXOWV
,QVWHDGRIXVLQJWKHORQJUXQUHVWULFWLRQVVXJJHVWHGE\%ODQFKDUGDQG4XDK WKLVSDSHUDOORZVWKHGDWD WRVKRZWKHVH
G\QDPLFSURSHUWLHVE\DVVXPLQJWKHEHORZFRQWHPSRUDQHRXVVWUXFWXUH
3UHYLRXVO\WKLVNLQGRIWKRXJKWH[SHULPHQWLVVXJJHVWHGE\.RELQZKLFKWKHFRQWHPSRUDQHRXVVWUXFWXUHLVWKHVDPHDV
WKDWRIWKHHTXDWLRQ
$VVKRZQLQWKHEHORZVHFWLRQDFFRUGLQJWRWKHUHVXOWVRIUHDOGDWDWKHRSWLPDOODJRI9$5PRGHOLVRQH6RRQO\9$5LV
FRQVLGHUHGLQWKLVSDSHU
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        
ZKHUH)5ORQJLVWKHIUHLJKWUDWHRIORQJFRQWUDFWSHULRG
 )5VKRUWLVWKHIUHLJKWUDWHRIVKRUWFRQWUDFWSHULRG
 İORQJLVWKHVKRFNZLWKORQJSHUVLVWHQFHDQG
 İVKRUWLVWKHVKRFNZLWKVKRUWSHUVLVWHQFH
,QWKHDERYHPRGHOLWVKRXOGEHQRWHGWKDW)5ORQJLVLQÀXHQFHGE\İORQJEXW
QRWE\İVKRUWDW WKHFXUUHQWSHULRG+RZHYHU)5VKRUW LVLQÀXHQFHGE\ERWKİVKRUW
DQGİORQJ
*LYHQ WKHG\QDPLFVRI WKHHTXDWLRQ  IRU WKHHVWLPDWLRQRI UHOHYDQW
SDUDPHWHUV ILUVWZHHVWLPDWH WKHEHORZUHGXFHG IRUP9$5PRGHORI WKH
HTXDWLRQDQGE\XVLQJ&KROHVN\'HFRPSRVLWLRQZHJHW WKHHVWLPDWHV
RIEEDQGEZKLFKJRYHUQWKHFRQWHPSRUDQHRXVUHODWLRQVKLSVEHWZHHQ
WKHFRQVLGHUHGYDULDEOHV%\XVLQJ WKLV LQIRUPDWLRQZHFRXOGSHUIRUPWKH
LPSXOVHUHVSRQVHDQDO\VLV
       
2) Time-Varying Adjustment Speed
7KHFKDQJHRIIUHLJKWUDWHVFRXOGUHVSRQGWRWKHGHYLDWLRQIURPWKHORQJUXP
HTXLOLEULXPRIWKHPDUNHW)RUH[DPSOHZKHQWKHVKRUWWHUPUDWHLVDERYHWKH
QRUPDOPDUNHWFRQGLWLRQLHEDFNZDUGDWLRQWKHUHFRXOGEHVRPHDWWUDFWLQJ
SRZHUVZKLFKKHOSWRSXOOWKHUHOHYDQWV\VWHPEDFNWRZDUGVWKHHTXLOLEULXP
,QEDFNZDUGDWLRQZHFRXOGSUHVXPHWKDW WKHVKRUWWHUPUDWH LV LQFOLQHGWR
GHFUHDVHEXWWKHORQJWHUPUDWHWRLQFUHDVH,QFRQWDQJRLHZKHQWKHVKRUW
WHUPUDWHLVEHORZWKHQRUPDOPDUNHWFRQGLWLRQWKHRSSRVLWHSUHVVXUHZRXOG
IXQFWLRQ
+RZHYHUWKLVLVEDVHGRQWKHWKHRUHWLFDODUJXPHQW,QUHDOLW\WKHDGMXVWPHQW
SURFHVV IRU UHVWRULQJ WKH ORQJUXQ HTXLOLEULXPFRXOG FKDQJHRYHU WLPH
SDWK6R WKHEHORZ9(&0ZLWK WLPHYDU\LQJDGMXVWPHQWVSHHGFRXOGEH
)RUWKH9$5PRGHOWREHVWDWLRQDU\WKHDEVROXWHYDOXHVRIWKHURRWVRIFKDUDFWHULVWLFSRO\QRPLDOVKRXOGEHOHVVWKDQRQH)RU
H[DPSOHIRUWKH9$5PRGHORI\HDUDQGPRQWKUDWHVLQ&DSHVL]HPDUNHWWKHYDOXHVDQGDUHERWKOHVVWKDQRQH
6RSUHVXPDEO\WKHFRQVLGHUHG9$5PRGHORIOHYHOYDULDEOHLVVWDWLRQDU\
)RUWKHRULJLQDODUJXPHQWZLWKWLPHLQYDULDQWDGMXVWPHQWVSHHGVHHSRI.DYXVVDQRVDQG$OL]DGHKDQGSRI
$OL]DGHKDQG1RPLNRV$QGIRUDEULHIUHYLHZRIWKHVHSDSHUVVHHWKHVHFWLRQ,,RIWKLVSDSHU
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FRQVWUXFWHGDQGHVWLPDWHGIRUXQGHUVWDQGLQJWKHG\QDPLFVRI WLPHYDU\LQJ
DGMXVWPHQWVSHHG
         
ZKHUH                            PHDVXUHV WKHGHYLDWLRQ IURPWKH ORQJUXQ
HTXLOLEULXPDQG
ȖLW LV WKHDGMXVWPHQWVSHHGRI ORQJWHUPRUVKRUWWHUPUDWHDQG LWV
G\QDPLFVLVDVVXPHGWREHDUDQGRPZDONSURFHVVZLWKRXWGULIW
3) Unbiasedness of IFTC
$OL]DGHK$GODQGDQG.RHNHEDNNHUVKRZWKDWWKHK\SRWKHVLVWKDWPRQWK
LPSOLHGIRUZDUGWLPHFKDUWHU,)7&UDWH LVDQXQELDVHGSUHGLFWRURIIXWXUH
UHDO7&UDWHFDQQRWEH UHMHFWHG7KDW LV WKH ,)7&GHULYHG IURPWKH WHUP
VWUXFWXUHRIIUHLJKWUDWH LQGU\EXONPDUNHWSURGXFHVXVHIXOIRUHFDVWIRU WKH
IXWXUH WLPHFKDUWHU UDWH+RZHYHU LQ WKHLUFRQFOXVLRQ WKH\UHSRUW WKDW WKH
,)7&IRUHFDVWWRRKLJKGXULQJPDUNHWXSWXUQVEXWWRRORZGXULQJGRZQWXUQV
7KLVSKHQRPHQRQFRXOGEHFKHFNHGLQRWKHUFRQWH[WVXFKDVWKDWRIWKLVSDSHU
7KLVSDSHUDVVXPHVWKDWWKHUHODWLRQVKLSEHWZHHQWKH,)7&DQGIXWXUHUHDO
7&FDQFKDQJHRYHUWKHWLPHSDWK$OVRDVDUJXHGE\$OL]DGHK$GODQGDQG
.RHNHEDNNHUWKHUHODWLRQVKLSFRXOGGHSHQGRQWKHPDUNHWFRQGLWLRQVVXFKDV
FRQWDQJRRUEDFNZDUGDWLRQ
7KHG\QDPLFVRI WKHUHODWLRQVKLSEHWZHHQ WKH,)7&DQGIXWXUH7&UDWHV
FRXOGEHPRGHOHGLQWKHIROORZLQJZD\
      
LVVHWWREH]HUREDVHGRQWKHK\SRWKHVLVRIXQELDVHGQHVV
         
)RUWKHHVWLPDWLRQRIWKLVWLPHYDU\LQJSDUDPHWHUPRGHOVHHSSRI.LPDQG1HOVRQ
)RUWKHRULJLQDODUJXPHQWVHH$OL]DGHK$GODQGDQG.RHNHEDNNHU
$OVRIRUWKHHVWLPDWLRQRIWKLVWLPHYDU\LQJSDUDPHWHUPRGHOVHHSSRI.LPDQG1HOVRQ
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ᛡଵǡ୲
ᛡଶǡ୲
቏ ൣᛠ଴ ᛠଵ ͳ൧ ቎
ͳ
	୲ିଵ
୪୭୬୥
	୲ିଵୱ୦୭୰୲
቏ ൅  ቂ
ଵ୲
ଶ୲ቃ
ͳ
ൣᛠ଴ ᛠଵ ͳ൧ ቎
ͳ
	୲ିଵ
୪୭୬୥
	୲ିଵୱ୦୭୰୲
቏ 
୲଺୫ ൌ Ⱦ଴ ൅Ⱦଵǡ୲	୲ି଺ǡ୲଺୫ ൅ɂ୲,                     
Ⱦ଴ is set to be zero based on the hypothesis of unbiasedness, 
Ⱦଵǡ୲ ൌ  Ⱦଵǡ୲ିଵ ൅ɘ୲,                                     
଺
where ୲଺୫ is the time charter rate at the time t, 
      	୲ି଺ǡ୲଺୫  is the IFTC rate of time t, which is determined at the time t-6, 
      ɂ୲ and ɘ୲ are independent of each other. 
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2. Data Set 
7KHGU\EXON IUHLJKWPDUNHWV FRXOGEH FODVVLILHG LQWR&DSHVL]H 
3DQDPD[+DQG\PD[PDUNHWVE\WKHVKLSVL]HDQGDOVRFODVVL¿HGLQWR
VSRWPRQWKWLPHFKDUWHU\HDUWLPHFKDUWHU\HDUWLPHFKDUWHU
PDUNHWVE\WKHFRQWUDFWSHULRG7KHEULHIH[SODQDWLRQRIWKHGDWDVHWXVHGLQ
WKLVSDSHU LVJLYHQLQ7DEOH!7KHIUHTXHQF\LVPRQWKO\DQGLWVVDPSOH
SHULRGLVIURP-DQXDU\WR0D\ZLWKWKHVDPSOHVL]HRI
7DEOH!'DWDH[SODQDWLRQRIVSRWDQGWLPHFKDUWHUUDWHV
- 6SRW PRQWK\HDU\HDU
&DSHVL]H EXLOW$YHUDJHVSRWHDUQLQJV GZW%XONFDUULHUWLPHFKDUWHUUDWHV
3DQDPD[ VEXLOW$YHUDJHVSRWHDUQLQJV GZW%XONFDUULHUWLPHFKDUWHUUDWHV
+DQG\PD[ GZW$YHUDJHWULSHDUQLQJV GZW%XONFDUULHUWLPHFKDUWHUUDWHV
6DPSOHSHULRG)URP-DQXDU\WR0D\
1XPEHURIREVHUYDWLRQV
1RWH7KHXQLWRIDOOWKHUDWHVLVGD\
)RU WKH+DQG\PD[FDVHFRPSDUHGZLWK WKHVSRWHDUQLQJVRI WKHRWKHUVKLSVL]HV WKH WULSFKDUWHU
HDUQLQJLVXVHGIRUWKHFRQVLGHUHGVKLSVL]H':7WREHWKHVDPH+RZHYHUEHFDXVHWKHVSRW
HDUQLQJKDVEHHQFRQYHUWHGLQWR7&(7LPH&KDUWHU(TXLYDOHQWWKLVVLPXOWDQHRXVXVHRIVSRWDQGWULS
HDUQLQJVGRQRWFKDQJHWKHDQDO\VLVUHVXOWVRIWKLVSDSHU6RLQWKLVSDSHUWKH³VSRW´PHDQVVSRWRUWULS
HDUQLQJ
$OVRQRWHWKDWIRUWKH+DQG\PD[WKHEXLOGLQJ\HDULVQRWVSHFL¿HGLQWKHRULJLQDOVDPSOHVXSSOLHGE\
&ODUNVRQ
6RXUFH&ODUNVRQ
%HIRUHVKRZLQJ WKHGHVFULSWLYHVWDWLVWLFVRI WKHDERYHYDULDEOHV IRU WKH
WUHDWPHQWRI WKHXQELDVHGQHVVRI ,)7&UDWH ILUVWZHFRQVWUXFW ,)7&GDWD
VHULHVXVLQJWKHUHOHYDQWWLPHFKDUWHUUDWHV)RUWKHVLPSOLFLW\RIDQDO\VLVZH
FRQVLGHURQO\WKHPRQWKDQG\HDUUDWHVDQGIXUWKHUPRUHHDFKPRQWKLV
DVVXPHGWRKDYHWKHVDPHGD\VZKLFKFDQPDNHWKHGDLO\UDWHXVHGDV
WKHUHSUHVHQWLQJPRQWKO\IUHLJKWUDWH$VVXJJHVWHGE\$OL]DGHK$GODQGDQG
.RHNHEDNNHUEDVHGRQWKHSUHVHQWYDOXHPRGHODQG(0+ZHFDQFRQVLGHU
WKHIROORZLQJHTXDWLRQ
       
ZKHUH7&WL
\LVWKH\HDUWLPHFKDUWHUUDWHGHWHUPLQHGDWWKHWLPHW
7&WL
PLVWKHPRQWKWLPHFKDUWHUUDWHGHWHUPLQHGDWWKHWLPHW
DQGULVWKHGLVFRXQWUDWH
,WLVQRWDEOHWKDWWKHYHVVHOVLQWKHGLIIHUHQWVL]HFDWHJRULHVVHUYHGLIIHUHQWPDUNHWV
$OL]DGHK$GODQGDQG.RHNHEDNNHU
σ ୘େ౪శ౟
భ౯
ሺଵା୰ሻ౟
ଵଵ
୧ୀ଴ ൌ σ
୘େ౪శ౟
లౣ
ሺଵା୰ሻ౟
ହ୧ୀ଴ ൅ σ
୉౪ሾ୘େ౪శ౟
లౣሿ
ሺଵା୰ሻ౟
ଵଵ୧ୀ଺
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)URPWKHDERYHHTXDWLRQZHFDQFDOFXODWHWKH,)7&LQWKHIROORZLQJZD\
         
)RUWKHFDOFXODWLRQRIWKH,)7&DWHDFKWLPHZHVKRXOGNQRZDGLVFRXQWUDWH
U7KLVSDSHUXVHVWKHPRQWKO\/,%25/RQGRQ,QWHU%DQN2IIHUHG5DWHZLWK
PDWXULW\PRQWKVIRUWKHFDOFXODWLRQRIWKHGLVFRXQWUDWH
7KHGHVFULSWLYHVWDWLVWLFVDQGXQLW URRW WHVW UHVXOWV IRUDOO WKHFRQVLGHUHG
YDULDEOHVDUHVKRZQLQ7DEOH!3DUWLFXODUO\XQGHU WKHFRQYHQWLRQDO
VLJQL¿FDQFHOHYHODOO WKHVHULHVLQOHYHOVHHPWRKDYHXQLWURRW7KDWLV WKH
QXOOK\SRWKHVLV WKDW WKHVHULHV LQ OHYHOKDYHDXQLW URRWFDQQRWEHUHMHFWHG
+RZHYHU WKH ILUVWGLIIHUHQFHGVHULHV VHHP WREHVWDWLRQDU\ LH WKHQXOO
K\SRWKHVLVRIXQLWURRWFDQEHUHMHFWHGHYHQDWWKHVLJQL¿FDQFHOHYHO
7DEOH!'HVFULSWLYHVWDWLVWLFVDQGXQLWURRWWHVW
- PHDQ 6WDQGDUGGHYLDWLRQ
1DWXUDOORJDULWKPLFWUDQVIRUPDWLRQ
/HYHO )LUVWGLIIHUHQFH
WVWDWLVWLF SYDOXH WVWDWLVWLF SYDOXH
&DSHVL]H
6SRW      
PRQWK      
\HDU      
\HDU      
,)7&      
3DQDPD[
6SRW      
PRQWK      
\HDU      
\HDU      
,)7&      
+DQG\PD[
6SRW      
PRQWK      
\HDU      
\HDU      
,)7&      
1RWH7KHXQLWURRWWHVWVZHUHSHUIRUPHGE\XVLQJ(9LHZVVRIWZDUH7KHWHVWRIOHYHOFDVHLQFOXGHVDLQWHUFHSW
EXWWKHWHVWRI¿UVWGLIIHUHQFHFDVHGRHVQRWLQFOXGHDLQWHUFHSWRUWUHQGDQGLQWHUFHSW+RZHYHUHYHQLI
ZHGRQ¶WLQFOXGHDLQWHUFHSWLQWKHOHYHOFDVHWKHFRQFOXVLRQGRHVQRWFKDQJH
7KHWVWDWLVWLFPHDQVWKH$XJPHQWHG'LFNH\)XOOHUWHVWVWDWLVWLF5HIHUWR'LFNH\DQG)XOOHURU
(9LHZV¶8VHU¶V*XLGH
7KHSYDOXHPHDQV0DF.LQQRQRQHVLGHGSYDOXH
7KHYDOXHVOHVVWKDQDUHDOOGURSSHG
6RXUFH&ODUNVRQ
*LYHQWKH/,%25UDWHZLWKPDWXULW\PRQWKVIRUWKHFDOFXODWLRQRIWKHGLVFRXQWUDWHZLWKWKHGXUDWLRQPRQWKWKHIROORZLQJ
HTXDWLRQVDUHXVHG
/,%25P U
 !/,%25P» U
 !U /,%25P»
	୲ǡ୲ା଺଺୫ ؠ  ୲ሾ୲ା୧଺୫ሿ ൌ 
ሺσ
୘େ౪శ౟
భ౯
ሺଵା୰ሻ౟
ଵଵ
୧ୀ଴ െ σ
୘େ౪శ౟
లౣ
ሺଵା୰ሻ౟
ହ୧ୀ଴ ሻ
σ ଵ
ሺଵା୰ሻ౟
ଵଵ୧ୀ଺
൙  . 
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IV. Results and Interpretations
1. Impulse-Response Analysis of Short-Term and Long-Term Shocks
7KHVSRWDQGPRQWK7&UDWHVDUHDVVXPHGWREHVKRUWWHUPDQGWKH\HDU
DQG\HDU7&UDWHV WREH ORQJWHUP7KH ODJRI9$5LVSUHVXPHGWREH
RQH7KDW LVRQO\ WKH ODVWPRQWK¶VYDOXHVRI WKHYDULDEOHV LQIOXHQFH WKH
FXUUHQWYDOXHV7KHUHVXOWVRILPSXOVHUHVSRQVHDQDO\VHVDUHVKRZQLQ)LJXUH
!a)LJXUH!
3DUWLFXODUO\DVLPSOLHGE\WKHQDWXUHRIWKHVKRUWWHUPDQGORQJWHUPVKRFNV
WKHUHVSRQVHRIORQJWHUPIUHLJKWUDWHWRVKRUWWHUPVKRFNZRXOGEHUHODWLYHO\
VPDOODQGQRWVWDWLVWLFDOO\VLJQLILFDQWEXW WKHUHVSRQVHRIVKRUWWHUPIUHLJKW
UDWHWRORQJWHUPVKRFNZRXOGEHUHODWLYHO\ODUJHDQGVWDWLVWLFDOO\VLJQL¿FDQW
7KLVFRQMHFWXUHVHHPVWREHFRQ¿UPHGE\WKHHVWLPDWLRQUHVXOWV)RUH[DPSOH
VHHWKHJUDSKZKLFKLVORFDWHGDWULJKWXSSHUFRUQHULQHYHU\UHOHYDQW¿JXUH
7KLVJUDSKVKRZVWKHUHVSRQVHRIORQJWHUPIUHLJKWUDWHWRVKRUWWHUPVKRFN
$OOWKHJUDSKVVKRZWKDWUHODWLYHWRWKHUHVSRQVHRIVKRUWWHUPIUHLJKWUDWHWR
ORQJWHUPVKRFNOHIWORZHUJUDSKWKHUHVSRQVHRIORQJWHUPIUHLJKWUDWHWR
VKRUWWHUPVKRFNLVVPDOODQGOHVVVLJQL¿FDQW
%DVHGRQWKHVH¿QGLQJVZHPLJKWFRQFOXGHWKDWWKHGU\EXONIUHLJKWPDUNHW
ZLWKGLIIHUHQWFRQWUDFWSHULRGLVHI¿FLHQW LQWKHVHQVHWKDW WKHFKDUDFWHULVWLF
VKRFNZLWKGLIIHUHQW LPSDFWRQ WKHPDUNHW LV UHIOHFWHGHIILFLHQWO\RQ WKH
GHWHUPLQDWLRQRIWKHUHOHYDQWIUHLJKWUDWH)XUWKHUPRUHZHVKRXOGOHDUQWKDW
ZKHQIRUHFDVWLQJWKHVKRUWWHUPUDWHLWLVXVHIXOWRLQYHVWLJDWHWKHORQJHUWHUP
WLPHFKDUWHUUDWHWRJHWKHU
$OVRZHFRXOGVD\WKDW WKHVKRUWWHUPIUHLJKWUDWH LVGHWHUPLQHGE\ERWK
WKHKLVWRULFDOVKRUWWHUPDQGORQJWHUPVKRFNVEXWWKHORQJWHUPIUHLJKWUDWH
LVGHWHUPLQHGPDLQO\E\WKHORQJWHUPVKRFNEXWVOLJKWO\E\WKHVKRUWWHUP
VKRFN6RWKHVKRUWWHUPIUHLJKWUDWHFRQWDLQVWKHLQIRUPDWLRQRQORQJWHUP
VKRFNEXWWKHORQJWHUPIUHLJKWUDWHGRHVQRWFRQWDLQWKHLQIRUPDWLRQRQVKRUW
WHUPVKRFN
7KXVWKHQXPEHURIDOOWKHFRPELQDWLRQVZLWKWZRYDULDEOHVLV7KDWLVIRUHDFKPDUNHWWKHYDULDEOH9$5PRGHOVOLNHWKH
HTXDWLRQDUH\HDUVSRW\HDUPRQWK\HDUVSRWDQG\HDUPRQWK+RZHYHUHYHQ\HDUWLPHFKDUWHUUDWH
FDQQRWUHSUHVHQWWKHORQJWHUPHTXLOLEULXPRIVD\\HDUSOXVFKDUWHUV
,QWKHFDVHRIZHHNO\GDWDVHWLQ$OL]DGHKDQG1RPLNRVWKHODJVDUHRQHWZRRUWKUHHZKLFKPHDQVWKHODJLQWHUPVRI
PRQWKFDQQRWH[FHHGRQHPRQWK$OVRIRUH[DPSOHLQWKHPRGHOZLWKVSRWDQG\HDUIUHLJKWUDWHVLQ&DSHVL]HPDUNHWDFFRUGLQJ
WRWKH6FKZDU]FULWHULRQWKHRSWLPDOODJRI9$5LVRQH
2QUHTXHVWWKH¿JXUHVIRUWKHRWKHUFRPELQDWLRQVDUHDYDLODEOHWRLQWHUHVWHGUHDGHUV
5HJDUGLQJWKLVDVSHFWWKHUHLVRQHLQWHUHVWLQJUHVHDUFKUHVXOW;XHWDOVKRZWKDWWKHUHLV*UDQJHU&DXVDOLW\KHUHDIWHU*&
IURPIUHLJKWUDWHWRQHZEXLOGLQJSULFHEXWQRWYLFHYHUVD,IZHWUHDWHGWKHQHZEXLOGLQJSULFHDVWKHORQJHVWWHUPHTXLOLEULXP
IUHLJKWUDWH WKHQZHFRXOGFRQMHFWXUH WKDW WKHVKRUWWHUPIUHLJKWUDWHKLVWRULFDOVXPRIVKRUWWHUPDQGORQJWHUPVKRFNV LV
SUHVXPHGWR*&WKHORQJHVWWHUPIUHLJKWUDWHLHQHZEXLOGLQJSULFHPDLQO\GHSHQGLQJRQWKHKLVWRULFDOORQJWHUPVKRFNLWVHOI
EXWQRWYLFHYHUVD7KHPRUHULJRURXVDQDO\VLVIRUWKLVFRQMHFWXUHZLOOEHDIXWXUHUHVHDUFKWRSLF
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)LJXUH!,PSXOVH5HVSRQVHRI\HDUDQGVSRWYDULDEOHVLQ&DSHVL]HPDUNHW
1RWH/1PHDQVWKDWWKHFRQVLGHUHGYDULDEOHLVWUDQVIRUPHGLQWRQDWXUDOORJDULWKPLFYDOXH
7KHKRUL]RQWDOD[LVUHSUHVHQWVWKHHIIHFWSHULRGLQWHUPVRIPRQWKVDQGWKHYHUWLFDOD[LVPHDVXUHVWKH
UHVSRQVHRIWKHFRQVLGHUHGUDWHYDULDEOHWRWKHXQLWDU\VKRFNGH¿QHGE\WKHHTXDWLRQ
7KHXSSHUOHIWJUDSKVKRZVWKHUHVSRQVHRI\HDUUDWHWRWKH\HDULPSXOVHVKRFNRYHUPRQWKV7KH
XSSHUULJKWRQHVKRZVWKHUHVSRQVHRI\HDUUDWHWRWKHVSRWLPSXOVHVKRFN7KHORZHUOHIWRQHVKRZVWKH
UHVSRQVHRIVSRWUDWHWRWKH\HDULPSXOVHVKRFN7KHORZHUULJKWRQHVKRZVWKHUHVSRQVHRIVSRWUDWHWRWKH
VSRWLPSXOVHVKRFN
)LJXUH!,PSXOVH5HVSRQVHRI\HDUDQGVSRWYDULDEOHVLQ3DQDPD[PDUNHW
1RWH6HHWKHQRWHVRI)LJXUH!
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)LJXUH!,PSXOVH5HVSRQVHRI\HDUDQGVSRWYDULDEOHVLQ+DQG\PD[PDUNHW
1RWH6HHWKHQRWHVRI)LJXUH!
2. Time-Varying Adjustment Speed
$OL]DGHKDQG1RPLNRV UHSRUW WKDWRQO\ WLPHFKDUWHU UDWHVLJQLILFDQWO\
UHVSRQGVWRWKHGHYLDWLRQIURPWKHORQJUXQHTXLOLEULXPZKLFKLVGH¿QHGDV
DQHUURUFRUUHFWLRQWHUPLQ9(&0PRGHOEXWWKHVSRWUDWHGRHVQRWUHVSRQG
+RZHYHU.RVKRZDQLQWHUHVWLQJSRVVLELOLW\WKDWLQWKHYLUWXDOUHJLPHZLWK
KLJKXQFHUWDLQW\PDUNHWSDUWLFLSDQWVGRQRWUHVSRQGEXW LQWKHUHJLPHZLWK
ORZXQFHUWDLQW\WKH\UHVSRQG)XUWKHUPRUHWKLVEHKDYLRULVH[SODLQHGXQGHU
WKHPL[HGUHJLPHPRGHOZKHUH WKHPDUNHWHYROYHVEHWZHHQ WZRH[WUHPH
FDVHVLHKLJKXQFHUWDLQDQGORZXQFHUWDLQUHJLPHV
%DVHGRQWKHHVWLPDWLRQUHVXOWVRIWKHWLPHYDU\LQJDGMXVWPHQWVSHHGRIWKLV
SDSHURYHUDOOWKHUHLVODFNRIHYLGHQFHIRUWKHVWDEOHDGMXVWPHQWVSHHGLQERWK
HTXDWLRQVIRUWKHVKRUWDQGORQJWHUPIUHLJKWUDWH)RUH[DPSOHVHH)LJXUH
!
$OL]DGHKDQG1RPLNRV
.RD
$V,PHQWLRQHGLQWKHVHFWLRQ,,,IRUH[DPSOHLQEDFNZDUGDWLRQWKHVKRUWWHUPUDWHLVSUHVXPHGWREHLQFOLQHGWRGHFUHDVHEXW
WKHORQJWHUPUDWHWRLQFUHDVHEXWLQFRQWDQJRWKHRSSRVLWHSUHVVXUHZRXOGIXQFWLRQ
2QUHTXHVWWKH¿JXUHVIRUWKHRWKHUFDVHVDUHDYDLODEOHWRLQWHUHVWHGUHDGHUV
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)LJXUH!'\QDPLFVRIWKHDGMXVWPHQWVSHHGRIVKRUWWHUPUDWHVLQ&DSHVL]HPDUNHW
1RWH\BPVWDQGVIRUWKHDGMXVWPHQWRIPRQWKUDWHLQWKHPRGHOPRQWKDQG\HDUUDWHV\BPVWDQGVIRU
WKHDGMXVWPHQWRIPRQWKUDWHLQWKHPRGHOPRQWKDQG\HDUUDWHV\BVSRWVWDQGVIRUWKHDGMXVWPHQWRI
VSRWUDWHLQWKHPRGHOVSRWDQG\HDUUDWHV\BVSRWVWDQGVIRUWKHDGMXVWPHQWRIVSRWUDWHLQWKHPRGHOVSRW
DQG\HDUUDWHV
7KHOHIWYHUWLFDOD[LVPHDVXUHVWKHYDOXHVRI\BPDQG\BPDQGWKHULJKWYHUWLFDOD[LVIRUWKRVHRI\B
VSRWDQG\BVSRW
7KHKRUL]RQWDOD[LVRIWLPHLVIURP0DUFKWR0D\2ULJLQDOO\WKHWLPHYDU\LQJDGMXVWPHQWVSHHG
ȖLWLVHVWLPDWHGIURP0DUFK+RZHYHUZKHQZHHVWLPDWHWKHXQREVHUYHGUDQGRPZDONSURFHVVZLWK
QRQVWDWLRQDULW\SURSHUW\VRPHVWDUWLQJHVWLPDWHVDUHVXEMHFWWRKLJKXQFHUWDLQW\6RWKLVSDSHUGRHVQRWVKRZ
WKHVWDUWLQJPRQWKVHVWLPDWHV
)LJXUH!'\QDPLFVRIWKHDGMXVWPHQWVSHHGRIVKRUWWHUPUDWHVLQ3DQDPD[PDUNHW
)URP-XO\WR$XJXVW
1RWH6HHWKHQRWHVRI)LJXUH!
+RZHYHUWKHDGMXVWPHQWVSHHGVHHPVWREHFRQVLVWHQWZLWKWKHWKHRUHWLFDO
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H[SHFWDWLRQRQDYHUDJH)RUH[DPSOHLQ&DSHVL]HPDUNHWLIDSRVLWLYHVKRFN
RFFXUV WR WKH ORQJUXQHTXLOLEULXP WKHQ WKHVSRWFKDQJHUDWH UHVSRQGVE\
EXWWKH\HDUFKDUWHUFKDQJHUDWHUHVSRQGVE\
7DEOH!$YHUDJHVRIDGMXVWPHQWVSHHG
- &DSHVL]H 3DQDPD[ +DQG\PD[
6KRUWWHUP
\BVSRW   
\BP   
\BVSRW   
\BP   
/RQJWHUP
\BVSRW   
\BP   
\BVSRW   
\BP   
1RWH7KHYDOXHVOHVVWKDQDUHDOOGURSSHG
,W LVQRWDEOH WKDW IRUVRPHSDUWLFXODUVKLSVL]HPDUNHWVDQGLQVRPHVXE
VDPSOHSHULRGVWKHUHVHHPVWRKDYHEHHQDWKHRUHWLFDOO\DFFHSWDEOHVHULHVRI
DGMXVWPHQWVSHHG)RU3DQDPD[PDUNHWLQWKHVXESHULRGIURP-XO\WR
$XJXVWWKHUHKDGEHHQDVWURQJQHJDWLYHDGMXVWPHQWVSHHGRIVKRUWWHUP
UDWHVLQPRVWRIWKHIRXUFDVHV
3. Unbiasedness of IFTC
,QDGYDQFHRI DSSO\LQJ WKH WLPHYDU\LQJFRHIILFLHQWPRGHO DV VWXGLHG
LQ$OL]DGHK$GODQGDQG.RHNHEDNNHU WKH -RKDQVHQ¶VFRLQWHJUDWLRQ WHVW
LVSHUIRUPHG ,QVXPPDU\ WKHUHVHHPV WREHDFRLQWHJUDWLRQ UHODWLRQVKLS
EHWZHHQ WKH UHDO7&DQG ,)7&YDULDEOHV LQDOO WKH VXEPDUNHWV DQG WKH
HVWLPDWHRIRQHWRRQHUHODWLRQVKLSLVYHU\FORVHWRXQLW\
7DEOH!5HVXOWVRIFRLQWHJUDWLRQWHVW
-
&DSHVL]H 3DQDPD[ +DQG\PD[
7UDFH
VWDWLVWLF SYDOXH
7UDFH
VWDWLVWLF SYDOXH
7UDFH
VWDWLVWLF SYDOXH
1RRIFRLQWHJUDWLRQUHODWLRQVKLSQRQH      
1RRIFRLQWHJUDWLRQUHODWLRQVKLSDWPRVW      
&RLQWHJUDWLQJYHFWRU>ȕ@VXFKWKDW
>ȕ@ >@ >@ >@ቈ
୲଺୫
	୲ି଺଺୫
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1RWH7KH-RKDQVHQFRLQWHJUDWLRQWHVWVZHUHSHUIRUPHGE\XVLQJ(9LHZVVRIWZDUH7KHDVVXPSWLRQWKDWWKHGDWD
KDYHQRGHWHUPLQLVWLFWUHQGVDQGWKHFRLQWHJUDWLQJHTXDWLRQGRHVQRWKDYHLQWHUFHSWLVDSSOLHG
)RUWKHH[SODQDWLRQRIWKHWUDFHVWDWLVWLFUHIHUWR-RKDQVHQRU(9LHZV¶8VHU¶V*XLGH
7KHSYDOXHPHDQV0DF.LQQRQ+DXJDQG0LFKHOOVRQHVLGHGSYDOXH
7KHYDOXHVOHVVWKDQDUHDOOGURSSHG
6RXUFH&ODUNVRQ
,WLVQRWDEOHWKDWWKHUHLVDFORVHUHODWLRQVKLSEHWZHHQWKHHIIHFWRIWKH,)7&
UDWHRQWKHDFWXDO7&UDWHDQGWKHPDUNHWFRQGLWLRQLHEDFNZDUGDWLRQ
7KDW LVZKHQ WKHPDUNHW LV UHODWLYHO\ DERYH WKH QRUPDO OHYHO PRUH
EDFNZDUGDWLRQ WKHHIIHFWRI WKH,)7&UDWHRQWKHDFWXDO7&UDWHEHFRPHV
ODUJHU)RUH[DPSOHVHH)LJXUH!7KLVPHDQV WKDWZKHQSUHGLFWLQJ
WKHIXWXUH7&UDWHXVLQJ,)7&UDWHZHFRQVLGHUJLYLQJPRUHZHLJKW WR WKH
,)7&UDWHLQEDFNZDUGDWLRQWKDQLQFRQWDQJRZKLFKLVXVHIXOSURSHUW\IRUWKH
UHOHYDQWPDUNHWSDUWLFLSDQWV
)LJXUH!(IIHFWRI,)7&UDWHRQDFWXDO7&UDWHLQ&DSHVL]HPDUNHW
&RUUHODWLRQ
1RWH&BEWLVWKHWLPHYDU\LQJHIIHFWRIWKH,)7&RQWKHDFWXDO7&UDWHLQ&DSHVL]HPDUNHWOHIWD[LVDQG&B
EDFNZWPHDQVWKHWLPHYDU\LQJGHJUHHRIEDFNZDUGDWLRQLQ&DSHVL]HPDUNHWULJKWD[LV
%\GH¿QLWLRQRI,)7&ORVLQJWKH¿UVWPRQWKVREVHUYDWLRQVWKHVWDUWLQJSRLQWRIWKHFRQVLGHUHGVDPSOH
EHFRPHV-XO\QRW-DQXDU\
V. Conclusion

7KLVSDSHUDLPV WRGHULYHVRPHXVHIXO LQIRUPDWLRQIURPWKHIUHLJKWDQG
WLPHFKDUWHUGU\EXONPDUNHWVDQGXVHV WKH9$5PRGHODQG WLPHYDU\LQJ
FRHI¿FLHQWPRGHODVWKHHPSLULFDODQDO\VLV WRROV7KURXJKWKHVHHIIRUWV WKH
WKUHHPDLQHPSLULFDOUHVXOWVDUHREWDLQHG
7KHEDFNZDUGDWLRQLVPHDVXUHGDVWKHUDWLRRIWKHGLIIHUHQFHRIPRQWKDQG\HDU7&UDWHVWRPRQWK7&UDWH
7KLVUHVXOW LVFRPSDUHGZLWKWKDWRI$OL]DGHK$GODQGDQG.RHNHEDNNHUZKLFKUHSRUW WKDW WKH,)7&IRUHFDVW WRRKLJK
GXULQJPDUNHWXSWXUQVEXWWRRORZGXULQJGRZQWXUQV
2QUHTXHVWWKH¿JXUHVIRUWKHRWKHUFDVHVDUHDYDLODEOHWRLQWHUHVWHGUHDGHUV
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)LUVWWKHFRQMHFWXUHWKDWUHODWLYHO\WKHUHVSRQVHRIORQJWHUPUDWHWRVKRUW
WHUPVWUXFWXUDOVKRFNZRXOGEHVPDOODQGQRWVWDWLVWLFDOO\VLJQL¿FDQWEXWWKH
UHVSRQVHRIVKRUWWHUPUDWHWRORQJWHUPVWUXFWXUDOVKRFNZRXOGEHODUJHDQG
VWDWLVWLFDOO\VLJQL¿FDQWLVHPSLULFDOO\YDOLGDWHGE\WKHHVWLPDWLRQUHVXOWVEDVHG
RQWKHUHDOGDWDVHW
6HFRQGDFFRUGLQJWRWKHHVWLPDWLRQUHVXOWVRIWKHWLPHYDU\LQJDGMXVWPHQW
VSHHGRIWKLVSDSHURYHUDOOWKHUHLVODFNRIHYLGHQFHIRUWKHVWDEOHDGMXVWPHQW
VSHHGLQERWKHTXDWLRQVIRU WKHVKRUWDQGORQJWHUPIUHLJKWUDWH+RZHYHU
RQDYHUDJHWKHDGMXVWPHQWVSHHGVHHPVWREHFRQVLVWHQWZLWKWKHWKHRUHWLFDO
H[SHFWDWLRQ)XUWKHUPRUH LW LVQRWDEOH WKDW IRU VRPHSDUWLFXODU VKLS
VL]HPDUNHWVDQG LQVRPHVXEVDPSOHSHULRGV WKHUHVHHPV WRKDYHEHHQD
WKHRUHWLFDOO\DFFHSWDEOHVHULHVRIDGMXVWPHQWVSHHGVHHWKH3DQDPD[PDUNHW
LQWKHSHULRGIURP-XO\WR$XJXVW
7KLUGZKHQ WKHPDUNHW LV UHODWLYHO\ DERYH WKH QRUPDO OHYHO PRUH
EDFNZDUGDWLRQ WKHHIIHFWRI WKH,)7&UDWHRQWKHDFWXDO7&UDWHEHFRPHV
ODUJHU ,WPHDQV WKDWZKHQSUHGLFWLQJ WKH IXWXUH7&UDWHE\XVLQJ ,)7&
UDWHZHVKRXOGJLYHPRUHZHLJKWWRWKH,)7&UDWHLQEDFNZDUGDWLRQWKDQLQ
FRQWDQJR
$VD IXWXUH UHVHDUFK WRSLF WKLVSDSHUVXJJHVWV WKDW WKHGHULYDWLRQRI WKH
LQIRUPDWLRQDERXW WKHH[SHFWDWLRQ IRU WKHXQFHUWDLQ IXWXUHPDUNHW IURP
WKHWHUPVWUXFWXUHZLOOEHDIUXLWIXOUHVHDUFKWRSLF)RUH[DPSOHDV WULHGLQ
:ULJKW WKHVXEMHFWRIH[SHFWDWLRQIRUPDWLRQ LQVKLSSLQJPDUNHWKDVQRW
EHHQGHDOWZLWKVDWLVIDFWRULO\,QDGGLWLRQWKHSRSXODUIUHLJKWUDWHLQGLFHVIRU
H[DPSOH%DOWLF([FKDQJHIUHLJKWLQGLFHVRU&ODUNVRQ5HVHDUFKLQGLFHVFRXOG
FRQWDLQLPSOLFLWPRGHOVRIEURNHUVZKLFKH[LVWLQWKHLUPLQGEXWSHUKDSVQRW
LQSUDFWLFH6LQFH WKHH[SHFWDWLRQ LWVHOI LQIOXHQFHV WKHFXUUHQWDQGIXWXUH
SK\VLFDODQGSDSHUPDUNHWGHFLVLRQVWKHPRUHWKRURXJKXQGHUVWDQGLQJRIWKH
H[SHFWDWLRQRIPDUNHWSDUWLFLSDQWVZLOODOORZWKHVKLSSLQJPDUNHWWRHI¿FLHQWO\
IXQFWLRQ 
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